In these proceedings we provide a brief overview of the status of flavour physics, with focus on opportunities to discover New Physics in flavour-violating decays at current and future colliders.
: Constraints on the Unitarity Triangle from the measurement of sin 2β (blue), the ratio ∆M d /∆M s (green), and the tree-level determination of the angle γ (red). The future expected 1 • sensitivity for γ by LHCb and Belle II is shown in black. Figure taken from Ref. 3) .
Unfortunately a precise determination of the full reference unitarity triangle 4) is still impeded due to the persisting |V ub | problem 5) ; yet an interesting tension arises already in the current data, shown in Figure 1 . The red area displays the LHCb measurement 6) of the UT angle γ in tree-level B → DK decays, and the expected future 1 • precision 7) by both LHCb and Belle II is indicated by the black line. One can see that such large values for γ > 70 • are inconsistent with its indirect determination through the ratio of mass differences ∆M d /∆M s in B d,s −B d,s mixings 3, 8) , shown by the green band, irresepective of the size of |V ub |. Such tension, if confirmed by future more accurate data would be an unambiguous sign of NP contributions to ∆M d and/or ∆M s .
In addition to the reduced uncertainty in the measurement of γ, a crucial ingredient to unravelling this potential anomaly is the impressive improvement made in the theoretical determination of the SU (3) F -violating ratio ξ of the hadronic matrix elements entering B d,s −B d,s mixing both by lattice QCD 9) and QCD sum rule 10) calculations. The ball is now in the field of LHCb and Belle II to improve the tree-level determination of γ and thereby confirm whether indeed the ratio ∆M d /∆M s is affected by NP contributions.
Lepton Flavour Universality Violating Anomalies
Over the past years, several anomalies in both charged and neutral current semileptonic B meson decays emerged in the data. Interestingly, both of these sets of "B anomalies" are related to the violation of lepton flavour universality (LFU).
The Charged Current b → cτ ν Transitions
The ratios 
which is predicted model-independently to be 15)
Potential NP contributions at the origin of this anomaly can be systematically described by the effective Hamiltonian
Several groups 15, 16, 17) have fitted the Wilson coefficients C i to the available data.
Matching the effective Hamiltonian to simplified NP models in which the b → cτ ν transition arises from the tree-level exchange of a single mediator, a number of different scenarios emerges. Relevant contributions from a heavy charged W ′ gauge boson 18) are challenged both by electroweak precision constraints 19) and by high-p T di-τ data at the LHC 20) . Charged Higgs contributions 21) generate a large branching ratio BR(B c → τ ν) > 50% and are put under pressure by mono-τ searches 22) . The best option for a NP explanation of the anomaly hence remains a scalar or vector leptoquark, see e. g. Refs. 23, 24, 25, 26) .
Further insight on the underlying NP can be obtained by measuring differential and angular observables 15, 27) which can discriminate between the different scenarios. Additionally, decay modes related 26, 28, 29) , depending on the NP model at work, and already now challenge some of the existing models. Overall, due to the large number of complementary observables, a NP origin of the anomaly can unambiguously be tested in both high-p T and low-energy flavour data.
The Neutral Current b → sℓℓ Modes
An equally interesting set of anomalies has appeared in measurements of B decays mediated by b → sℓℓ. The most relevant deviations from the SM are seen in the angular distribution of B → K * µ + µ − 30) , as well as in the LFU ratios 31)
Again, potential NP effects can conveniently be described as contributions to the Wilson coefficients in
Here, the terms most sensitive to NP are the magnetic dipole operators O 
This scenario can accomodate a suppression of BR(B s → µ + µ − ) with respect to its SM value, and is easy to realise in concrete NP scenarios.
Among the most popular NP models for this anomaly is a TeV-scale SU (2) L singlet vector leptoquark coupling dominantly to left-handed quarks and leptons. Not only can it generate the required NP contribution in (7) without generating unwelcome effects in B s −B s mixing, but it can simultaneously also accomodate the required NP effect in the charged current transition b → cτ ν. Interestingly such a particle arises from the Pati-Salam gauge symmetry unifying quarks and leptons 35) . Following this observation various model-building attempts 36, 37) have been undertaken to construct a viable UV-complete model for the B decay anomalies.
Instead of dwelling further on the model-building challenges, we turn our attention to complementary probes of such a NP explanation of the anomalies. In B physics, important tests are given by LFU violating angular observables in 26, 28) , and the lepton flavour violating meson decays B → K ( * ) τ ± µ ∓ and B s → τ ± µ ∓ 39) . In the lepton sector, these NP scenarios and their flavour structure are probed by lepton flavour violating µ and τ decays 28, 37, 39, 40) . Last but not least, also the high-energy frontier places important constraints on these scenarios, both in terms of the direct production of the vector leptoquark and its partner states 41) and in high-p T di-lepton tails 42) .
High-p T Routes to Flavour
In addition to high-precision measurements of flavour-violating meson decays, the NP flavour structure can also be explored at the high-energy frontier, with ample opportunities at the High Luminosity phase of the LHC (HL-LHC) and future lepton or hadron colliders.
With the current hints for anomalies in flavour-violating B decays, it is conceivable that the underlying NP, coupling dominantly to the third generation, also leaves an observable imprint on flavour-violating top quark couplings. While the current bounds on transitions like t → (c, u)h, t → (c, u)γ and t → (c, u)Z are too weak to put relevant limits on concrete NP models, the situation will significantly improve at the HL-LHC and in particular at a future high-energy hadron collider, due to the large number of top quarks produced 43) .
If the scale of NP is low enough that the new particles can directly be produced, then their flavour structure has an immediate impact on their decay products. For instance, in the case of supersymmetric (SUSY) models, the presence of flavour mixing affects the accessible final states for squark pair production and therefore alters the corresponding phenomenology: The presence of mixing between the top and the charm squark significantly weakens the constraints from squark searches assuming flavour conservation 44, 45) . At the same time, the flavour-violating final state tc + / E T becomes relevant 44, 45, 46) , for which a dedicated search would be a promising way to discover scenarios with a large stop-scharm mixing angle, see Figure 2 . Note that the tc + / E T signature can arise also in other NP scenarios, like top-flavoured dark matter with a non-minimal flavour structure 47) . Interestingly in the latter case the cross-section can be large even if the relevant flavour mixing angles are zero.
Summary and Outlook
In these proceedings we provided a brief overview of the opportunities to discover NP in flavour-violating observables at present and future collider experiments. We did not cover charm decays here which, while experimentally a very interesting and rich field, still constitute a major problem for precise theoretical predictions due to the dominance of long-distance effects. We did not discuss kaon decays either, despite their unique sensitivity to NP contributions from very high energy scales, as the exploration of this exciting field does mostly not involve collider experiments. Recent reviews of the status of kaon physics, including the discussion of a potential anomaly in ǫ ′ /ǫ, can be found in Ref. 48 ) .
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